The present work was conducting to ameliorate the saline injury by using natural products in garlic extract application on growth, metabolites, protein pattern and esterase enzyme of wheat plants. This study was conducting that wheat plant cv. Gimiza 11 response to osmotic stress effects and in general showed a variable response between different organs. The aerial parts of plants not only alleviated salinity injury but activated the fresh and dry matter productions. In root these parameters decreased as increasing salinity stress. Length of the shoots, roots and spikes run parallel with the previous results. Photosynthetic pigment enhanced markedly the increasing osmotic stress levels. The effect of garlic was reflected on the accumulation of soluble sugar and soluble protein in both roots and spikes, and a reduction of Na + and increase in K + under garlic treatments was recorded. In the present study, staining intensity of protein bands of wheat plant was decreased as osmotic stress increased but the number of bands was increased up to −0.9 MPa, after that level a slight decrease was recorded (for control induction, 12 bands, −0.3 MPa, 16 bands, −0.6 MPa 14 bands, −0.9 14 bands, −1.2 MPa 11 bands and final 11 bands for −1.5 MPa). Induction protein band for control plus garlic was 12 bands, for −0.3 MPa OSL plus garlic was 13 bands, for −0.6 MPa OSL plus garlic was 12 bands, for −0.9 MPa OSL plus garlic was 12 bands, for −1.2 MPa OSL was 8 bands and finally for −1.5 MPa OSL plus garlic was 9 bands. Electrophoresis studies of esterase showed wide variations in their intensities and densities among all treatments. There were 6 isozymes forms of esterase under OSL and with garlic but intensity was different. It seems that garlic extract was able to enhance the tolerance of the wheat plant to osmotic stress.
Introduction
Soil salinity is a major abiotic stress that limits plant growth and productivity. A high concentration of Na + is harmful to plants because of its interference with K + nutrition and, consequently, alteration of enzyme activities and cellular metabolism [1] [2] . In order to prevent accumulation of toxic amounts of Na + in the cytosol, active Na + efflux into the apoplast and its compartmentalization inside the vacuole occur [3] [4]. Plant's behavioral response to salinity is complex, and different mechanisms are adopted by plants when they encounter salinity [5] [6].
Hassanein [7] studied that the ability of peanut (Arachis hypogaea L.) to grow at high concentrations of NaCl may be due to the alteration in gene expression.
SDS-PAGE analysis has revealed that plants grown under NaCl showed induction (127 kDa and 52 kDa) or repression (260 kDa and 38 kDa) in the synthesis of few polypeptides. In addition, nine different esterase isoenzymes were detected in embryos of seeds germinated in 105 mM NaCl, whereas only five of them were detected in the embryos of untreated seeds. In all salinity imposed plants, there were sharp increases in band intensity and the number of isoforms of investigated enzyme. A comparative account of the polymorphic expression of two antioxidative enzymes (peroxidase and superoxide), two hydrolyzing enzymes (esterase and acid phosphatase) and total proteins was estimated from five mangroves leaves of two different habitats [8] . Garlic, a bulb producing crop in the family liliaceae, has a very strong pungent sensation and it is known to contain an essential oil (sulphur) compounds, volatile oil and amino acids. The fresh extracts of Allium sativum can be used to improve the vegetative growth of many plants such as squash [9] . Treatment plants with garlic extract can be used to ameliorate biotic and abiotic stresses [10] . Thus the present work was conducted to ameliorate the saline injury by using natural products to protect the human healthy from chemical damaging. Thus garlic extract application was used to counteract salinity effects on growth and metabolic constituents of wheat plants. 
Materials and Methods

Experimental Sites and Osmotic Stress Treatments
Osmotic Stress and Treatments with Garlic Treatment
The previous treatments were repeated for irrigation with garlic treatment 0.5% as second groups. Fresh garlic was collected, drying in oven for 24 h at105˚C and grinding by blinder to gain powder. After that a water extract was prepared as weighted 0.5 g of this powder and dissolved in 100 ml distilled water, boiling at 100˚C for 1.5 h, then cooling and filtrate with Whitman filter paper, the filtrate of garlic was ready for treatments. Each pot of NaCl solutions −0.3 MPa, −0.6
MPa, −0.9 MPa, −1.2 MPa and −1.5 MPa in addition with control was irrigated with 100 ml of garlic extract. Three replicate was made for each treatment and plants were grown in natural conditions for crop yield production.
Laboratory Analysis for Metabolities
Roots, shoots and spikes dry weights and length were determined at the end of the experiment. The photosynthetic pigments were determined by Metzner [11] .
Leaf area (Cm 2 plant −1
) was determined by measuring the leaf length and the maximum width and applying the formula: Leaf area = k (leaf length × leaf maximum width) (1) where (K = 0.75). The coefficient k was calculated and assigned different values for different grasses [12] [13] and recently reviewed and given a value of 0.75 for monocot [14] . Water content in plant tissue organs was calculated by using fresh and dry weight values [15] . Succulent index was determined as the water content per unit area of leaves [16] . Harvest index (HI): HI is an index of shoot dry matter allocated to crop yield production. (2) HI = Economic yield/biological yield = (wt. of spike/total wt. of shoot) [17] . The determination of dry matter yields was done after the organs were separately oven-dried at 80˚C. Successive weighting was carried out until the constant dry weight of each sample was reached. Soluble sugar was determined by using anthrone-sulfuric acids method in water extracted sample [18] . Soluble protein contents were measured according to Lowry [19] in also water extracted samples. Nitrate reductase activity was measured as nitrate reductase activity was determined according to Jawarski [20] . Na + and K + was measured Flamphotometeric by Williams and Twin 1960 [21] . Gel preparation: The electrophoresis was carried out in vertical polyacrylamide gels, using the slab gel apparatus "SE 600, vertical slab gel". Polyacrylamide gel electrophoresis was carried out ac- 
Statistical Analysis
The experimental data were subjected to the one way analysis of variances (ANOVA test) using the SPSS version 16 and the means were separated by the least significant differences, L.S.D. at 0.05% [24] .
Results
From present data it can be observed that wheat plant response variably to increase osmotic stress levels (OSL) according to its organs, while fresh and dry matter in shoot and spike were increased, in root they were significantly reduced as elevating osmotic stress in the soil ( increase osmotic stress levels ( Table 2 ). While length of shoot organ become around the control value, root length was markedly decreased. On the other side length of spike was significantly elevated, the high value was recorded at higher OSL (from −0.9 MPa to −1.5 MPa OSL). The medium percent of increase in length of spike at these levels was 154%, while the percent of reduction in root American Journal of Plant Sciences ) of wheat Gimiza 11 cultivar.
length was 61.1% at −1.5 MPa OSL compared with unsalinized plant (Table 2) . Photosynthetic pigments showed irregular increase pattern as osmotic stress increased, the high percent value was recorded at −0.6 MPa OSL in both Chl. a and caroteniod, it was 198.6% and 241%. In case of Chl. b the high percent of increase 277.8% was detected at −0.3 MPa OSL (Table 2) . Soluble sugar was significantly accumulated at −0.3 MPa in shoot while a marked reduction was induced in root, after that a marked reduction was recorded in shoot while a marked accumulation in root was recorded (Table 3 ). i.e. This trend run against each other in shoot and root organ. The high percent of increase in root was 185.2% at −1.5 MPa OSL while the lower percent of reduction in shoot at that level was 49.7% (Table 3 ). In spike soluble sugar increased at −0.3 MPa and −0.6 MPa and reaches a high value at −0.9 MPa OSL, the percent of increase was 211.6%. Above which a significant lowering effect was recorded compared with control plants. Soluble protein was gradually increased in both shoot and root whereas in spike a huge accumulation at −0.3 MPa and −0.6 MPa OSL was detected and produced a value of control at −0.9 MPa OSL ( Table 3 ). After that level a significant reduction was recorded reach 58.6% as compared with unsalinized plants (Table 3) . Nitrate reductase activity was more or less unchanged with elevating OSL (Figure 4(b) ). Na + content was significantly enhanced in different three organs shoot, root and spike ( Figure 5(a) ). This trend was more prominent at higher salinity levels ranked shoot higher than spike and root organ. i.e. Na + more translocated from root to ariel portions shoot and spike. Potassium showed three situations towards salinity effects firstly in shoot where K + was markedly lowered, secondly in root where K + showed irregular pattern in root and thirty in spike where K + was significantly increased as increasing salinity levels ( Figure 5(b) ). Application of garlic extract resulted a significant increase in the fresh, dry matter and water content of shoot, root and spike of wheat plants (Table 1 & Figure 1 and Figure 2 ). This activation effect was more pronounced in shoot and spike than in root organ which reach a more than 2.5-folds compare with untreated plants. The high value was recorded at −0.6 MPa, −1.2 MPa and −1.5 MPa OSL in shoot, spike and root respectively. The medium percent of increase at all osmotic stress levels was 219.8%, 203.3%, 136.7%, 112.9%, 224% and 197.5% in fresh and dry matter of shoot, root and spike respectively compared with control plant 100% (Table 1) .
Treatment soil media with garlic extract 0.5% enhancement length of shoot, root and spike organs. This enhancement effect was more detected in spike than in root and shoot organs ( Table 2 ). The medium percent of increase at all osmotic stress levels was 139.8%, 102.2%, 161.3% in length of shoot, root and spike compared with control plants. Application of garlic extract induced a surprise activation in photosynthetic pigments content reach a 2.5-folds as in carotenoids at all salinity levels and, 1.5-folds in Chl.a especially at lower osmotic stress levels ( Table 2 ). The medium percent of increase at all osmotic stress levels was 214.5%, 146.3%, 343.6% in case Chl.a, Chl.b and carotenoids respectively ( Table   2 ). The production of leaf area, leaf area ratio and harvest index was markedly activated with garlic treatment at all osmotic stress levels tested. The high value was detected at −0.3 MPa OSL in both leaf area and leaf area ratio (Figure 3 ).
On the other hand leaf succulent was markedly decreased with garlic application (Figure 3) . Garlic application 0.5% significantly accumulated soluble protein in three different organs, this more effective in root reach about 3-folds at −0.6
MPa OSL than control plants (Table 3 ). The medium percent of increase in soluble protein at all osmotic stress levels was 125.2%, 224.4% and 137.4% compared with control plant 100% in shoot, root and spike respectively (Table 3) . Garlic (KDa)   6  5  6  3  3  3  7  6  5  3  3  10   10  7  8  6  7  5  10  7  8  8  7  11   14  10  14  8  14  8  14  10  14  14  14  25   19  14  19  14  19  11  19  14  19  19  25  28   24  19  24  19  22  21  24  19  22  22  31  31   25  21  27  22  27  25  25  21  31  27  40  54   28  24  31  27  31  27  28  24  44  31  54  97   34  28  40  31  44  31  34  27  54  46  178  127   39  40  47  44  51  54  39  40  84  53  180   49  47  57  51  78  97  48  47  26  82   59  60  90  84  145  185  59  57  140  142   155  70  151  67  155  151  189 (Table 4 and Figure 6 ). However at −1.2 MPa OSL restricted induction protein bands with molecular weight 145 kDa which disappeared at −1.2 MPa OSL plus garlic treatments with no induction specific protein bands (Table 4 and Figure 6 ). Finally at plants irrigated with −1.5 MPa OSL restricted induction protein bands with molecular weight 185 kDa which disappeared at −1.5 MPa OSL plus garlic treatments and restricted induction protein bands with molecular weight 127 kDa and 180 kDa (Table 4 and Figure 6 ). The intensity of protein bands was strongly increased with garlic treatments at all salinity levels. Esterase enzyme EST expression under the influence of different osmotic stress levels was visualized in Figure 7 . A total of 6 different esterase isoenzyme forms were detected. Staining intensity of 6 esterase isoenzyme forms (EST-1, EST-2, EST-3, EST-4, EST 5 and EST-6) decreased progressively with increasing OSL and reached a low intensity at higher OSL (−1.2 MPa and −1.5 MPa OSL). These bands showed a lower staining expression based on decreasing of enzyme activity when wheat plants grown under a higher osmotic stress levels. However the six esterase forms were expressed progressively under the influence of garlic applications at all osmotic stress levels used ( Figure 7 ).
Discussion
Wheat plant cv. Gimiza 11 has tolerant characteristic in response to osmotic stress effects and in general showed a variable response between different organs.
This effect can be recorded in both shoots and spikes, the aerial parts of plants.
The aerial parts of plants not only alleviated salinity injury and activated the fresh and dry matter productions. In roots these parameters decreased as increasing salinity stress. The high percent of activation was observed at −0. extract enhanced all the above parameters that of the control plants and salinity stressed plants [10] .
